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Take-home
messages

Bedding-plane fractures
form long, continuous
flow zones and can be
correlated in the
subsurface

A MODFLOW model
can simulate these
features

Simulated ZOCs are
very large
Geochemical and
Isotopic data provide a
means of model
verification
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Depth below ground surface in DR-394 (m)
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Diameter (cm) Hydraulic conductivity, K (m/d)
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Sequential temperature logs
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Sturgeon Bay model grid cutaway
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Questions

> Is the conceptual model (flow
dominated by horizontal fractures)
correct?

> Are the model-predicted travel
times realistic?

> Can natural tracers help verify
travel times?



Hypothesis

o Travel times to the Sturgeon Bay
wells are about one year

+ There should be an annual signal
of variations in T, EC, and 80 in
recharge water

o This annual signal should be
detectable in groundwater
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Well DR-339
Sevastopol research site
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Site

Precip

DR-339

DR-265

SB # 6

Overall Results
EC,

uS/cm

statistic
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electrical conductivity, mS/cm

Upgradient — recharge area
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Modeling transport

> Simulate movement of water from
recharge to city well 6

> Assume conservative tracer; use
particle tracking

> Particles (500-1000) released at water
table in ZOC of well 6

> Release at low recharge period (Oct)
and high recharge period (March)



Low recharge results

o Center of mass arrives in 40 days
o Arrival range 38-44 days
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High recharge results

> Center of mass arrives in 8 days
> Arrival range 4-11 days

March 1
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Some final observations...

> A multi-year, multidisciplinary
investigation, -in cooperation with
local officials, the water utility, and
residents- has resulted in findings that
are generally accepted

> Implementation of a wellhead protection
plan for Sturgeon Bay is currently
underway



Further reading...
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dolomite, Sturgeon Bay, Wisconsin, USA. Hydrogeology
Journal, 9: 432-450.

Muldoon, M.A, J.A. Simo, and K.R. Bradbury, 2001.
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